The effect of apigenin on cyclophosphamide and doxorubicin genotoxicity in vitro and in vivo.
The aim of this study was to investigate the mutagenic and antigenotoxic effects of different doses of the flavonoid, apigenin, alone and in combination with the antitumor drugs, cyclophosphamide and doxorubicin, in vitro and in vivo. Using bacterial reverse mutation inhibition in vitro, with and without metabolic activation, the effect of apigenin (10-400 μg/plate) was studied on genotoxicity induced by cyclophosphamide (800 μg/plate) and by doxorubicin (0.2 μg/plate). Subsequent to a dose-finding study in vivo, CD1 mice were treated with either cyclophosphamide (40 mg/kg, i.p.) or doxorubicin (5 mg/kg, i.p.) with or without co-administration of apigenin (1-100 mg/kg, p.o.). Micronuclei were determined microscopically in blood smears and glutathione peroxidase (GPX), superoxide dismutase (SOD) and total antioxidative status (TAS) in whole blood, erythrocytes and plasma, respectively. Apigenin decreased doxorubicin-induced, but not cyclophosphamide-induced mutagenicity in vitro. In vivo, apigenin caused a statistically significant decrease in micronucleus frequency in response to cyclophosphamide, possibly due to active flavonoid metabolite formation or inhibition of cyclophosphamide metabolic activation. In animals treated with apigenin and doxorubicin, a significant decrease in micronucleus frequency was not observed, probably due to interindividual variability. No changes in GPX, SOD or TAS were observed in response to either cytotoxic agents or the flavonoid, possibly due to limited metabolic transformation of the drugs at the doses used. The results of the present study provide further evidence for the chemo-preventative properties of apigenin.